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(54) METHOD AND APPARATUS FOR INSPECTING SURFACE OF WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect adhered foreign 
matter and COP in the surface inspection of a wafer. 
SOLUTION: A low angle light detection system 38 of 
which the angle of elevation based on the surface of a 
wafer 1 is 30° or less and a high angle light detection 
system 37 of which the angle of elevation is larger than 
30° are provided and the wafer 1 is scanned by laser 
beam and the low and high angle light detection systems 
38, 37 detect the scattered beam of laser beam to 
perform the detection of foreign matter corresponding to ggi 
scanning and the object detected at the same scanning 
position only by the high angle light detection system 38 
is set to the flaw of the wafer 1 and the object detected 
by the low angle light detection system 38 or both of the 
low and high angle light detection systems is set to the 
adhered foreign matter of the wafer 1. 
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9-304289 



©i«lfleS#*i£#U JfflE9XA*U— tfftK:J;g 
— tf JttO*a3t ft S3t bTtWEjt3Elw»JC L TSttttW 
&ft£nfct>©ftM!E^XA©*PfS©i$Hj£ L-, ajE-ffi; 

a iss^is t& ta * *> © ft f**a» ©& Hi <h -r « * 

[W*J£2] 2xA©£iBSa*iLfcflia*«3 0" & 

©^^^■tftwu tfiiH^xAftu— if3tc«k o 

fttf^. rau*ste«ic*ji»TfflrE«AaE*it*Tr*w 
*nr»'i»E»A**3tt*-c©**Hi*nfct>osiwrE 

SXA©*RB©*lHiU J|flE«a*£3fc*£iKrEi«a 

[it;Jt>S3] tf}E£XA©±S&a>SSit:£ftl;: 
IfiEU— ^OX#7 hSflMfr 
ME<tta«£3fc#©aStt. 5° -2 0° ©ttHK*o 

t. WE?is«ss#*©fcStt, 3 5° - 6 0° ©$sb 

t*5t*a 1 EW©"?XA»®8tfE3Ef8:. 
[«*^4] ftlfB^XACD^U3.-X^-^(C*ff&-r-5 

■*--5S30£**fc*L. ffiE«A«S3t*©aft**lWfE 

«7t©t![£L7 l 6ftS7 , eT?> ; bWT"$>0. MESA**** 
©^SEte. 4 0° ~50° COftHlC*-2>lf^3S2 IB^© 

fi/\«iSM*ft. 

[»#jh5] jBio*«ae*»swb»>xAo*Bft» 

SfcffliA©ifisa«a#*£:. ittJfB^XAftU— yftfcj; 
Dj£*-r*5&ettMf!<h. fl&EIBl ©#«»«*>&» 1 
©«HJ«^£SM\ ttEiS 2 ©#*«««#»&» 2©* 
W***«l*Tj?fJ£iaEU:©«rES 1 o*aii<j«2H- 
l>ttf?r££U:©MEiS 1 ©tfettifll ^tfStt 
&±©fflEJS2©tftam#£Sttfc£SK:tt*S*tfta 
tb, Rlf««±Oi»EJBl©*affi<*ft«ttT*i6r. 
WEHIf«tteil±0«rE*2 0ttW«#©**3ittfci* 

[$89§©l¥ifflftlftiJin 
[0 0 0 1] 



[0 0 0 2] 

0, dtlftX7-rxUT^SiL-. ^©Sffiftffl^LT 

©#*****»«*-*. c:na«*<»s-r*£ i c©a 

KftEtf-f&©T\ *®**8«CJ:t) 

[0 0 0 3] mi0\z£<0, *lTt,> -5 0 

!ASiB*t8iOi**St. ^B^lgf«. 191 

->Un>'i7XA (fi/.THMc^XA) ltt, lBlC-9lb7- 
— y;U2 dtfeB^ft-S. d©^x/M ©±35t;:6EH£ti 
fc*awt¥?ft3tt. U— y58«flf**AfcU— tf3tJB3 

3 U ^-^k>X3 2 KckOWr (C$n. Jg»j5 5-3 

X*34ir«fc0 l^— tf*#>.y h Sp (E(TX#7hSp) <h 

T, ^XA 1 ©SUdlCjSDT^XAS^-r-S. 
[0 0 0 4] ^XAlte, HIE • &Wl7—Zf)l' 2lZ£K) 

-t>mmm4\z&r,mfflt<tiz. £xAi©*Bf£g&i 

e*«#*E-rsi. 0(b)^^-f<fc'5(', hSpttJi 

yt^nxytmmm^T^^ytm^mm's (pmt) 3 6 

KSftSft*. PMT 3 6»CA*#Ufcjett^dT«*fS 

lCAasn*. A4ft4ftuisift4 i b. >t-ti!iJ0ii©£Ki 

Jt*«lcJ:0nlf)6©HttVTHa:«Jt«^ittt:*S!lxT. 

HttvTH£«*.fcjs#*iiii-ra. cntioy-f x^e 

[0 0 0 5] ttfflfi^tt. ^-^JttaSfi4 2 Ktsite 
tlfcA/D^^BS§ (A/D) 4 2 bCiOf^M 
t»^niMPU4 2al;i0^tU4 2c B.IB 
tft^tl. MPU4 2 a*SFjf^07 , n^7A5rifftSC 
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m-t^m?-? 7>j 4 3 *4Wir^ 
^ssns. A/D4 2t>«;, ^-^saasa 

4 2©ft$C18!tt£*lT^T ! b«fc^. BiIt2©A#-;/ r- S 

X3 5 01SI1 ±£<m7£&ft©jA^fc©£<£/3LT 
t^-5„ PMT 3 6 f±^*».->ii!|S^i:<g;/ -f X©££ 

ttSrWr^feroTfe^). ini:«tt)0. lwmggft© 

*5. XsHy h Sp©"JIA 1 C^tliStB, _kfB©!e] 
<5*SE^©a*V X Y ^SD^lC J: -5 d 
[0 0 0 6] 

&oTtTl>5. -€-©fc#>. ^i;MOyU3>Jg?C 
1 1 2(3«k0iKWrs. ^I/Mi, V=i 

*§S*flS<fcfc:3. Cl©*g,f|*R5W:, SMCiOCr i 
stal— Originated — Particle 
(COP) t«t^nTVi-5<7DT. j^TCinSrfcoTiSB^ 

[0 0 0 7] 0 11 Ttt.. aU*Lfctt*fl <HTtt3 
ffi) Ox'J 3>ffS i A^j|l/T^5. c:n##&© 

V^H-5#®^*ab-5„ ffiJAfcf. ES**U ~2 fimflt 
<5 z (32 0#© 1 gft© 0. 05~0. Urn 
mm-C&Z. I C{'*fLT*Pfe<fc&SCOP©;*:££ 

U OEtMIO. 7/»m) , CIJHBt&&aW, 6 4M 

f-y hUAi:© I C^^EU KS-fLT^rgf-fct-S. COP® 
<0$C«, ¥tS»'>U 3>®-f >=fy K*f£*£*©5l* 

*e©ffl»fcjfci#K:J:0 -6©T. §l£±tfi£ft<i: 

tt. COPt«*ft»e©ffl»4sJ:tX^:*S&fflSiJCW- 

si-r 5ut t~ & -& . 

[0 0 0 8] f'T, 2XA*Hfc3tEg«l::«k0COP 
U flJIB©!**^* 3 tt, COPtifel:#tS*e 

tftttHKBKMLTtt. &&ft, S^I® 2 -p©a3t** 



*lHBJA»-J:-6 r#7*©»*btftaE;eKj ©fgHJ 
#USP5, 2 4 5, 4 0 CCO^B^ 

n, #*»<*tcopt*«im-r*ctA«T**^xA 

[0 0 0 9] 

*Jfc»©;i©«E©tfXA*®|J«E#ffi*«fctf«SE«« 
^i/\OSI^l¥iLfcfflift^3 0° &TF 
©AflEft»:-rfiAflES3l£*i, cn«k 0 *>;*:*&fWi© 

43 1/ 1 T i£i A ft S: X. % T © fcB £ *i fc © * >i7 x / \ © * 
H6©tfttHiU {ftfcl*3UI£*TtfcttiSn;fc *>©*#*» 
m<D8i\titTZ> fc©T&-5„ Sfc, MfB©ttSg^(-o 
UTtt. MfB{g£ft§ft^<iiWfBii5;fcft§ftT£*>IC& 

#SK£i;Ttt»s*u6sw4*»©**s*fl£T* 

*«. ■€•*!»*. »A£3MI£*T*fttil£n;fcS4*©*ttlttK: 
*^Tfft>n*. MSgltLTIi. iiJfB©{g£ftg}t 
JRfcJB l ©*«*«»*»^, Kie©il5A*fi3t*k:JB 
2©^m^gl8§£t3:tt, »1 ©#«»«*>*»&» 1© 

«tu«**sw-, «mk* 2 ©#**»»*>&* 2 ©tata 

if ^*^ttT^f^{BtA±©tdf2^ 1 ©ttfcb«**gttfc 

mSAJKDWr 2 ©&&«*§■ tstt> i;S(tfc i # 
4&8SfcH£U MIBHf^fi£A±©tfJlB^2CO^mfS^©*. 

[0 0 10] 

i&wvmmomm] set, ::©3S9i©«9§#fc«ko& 

fc«H©T, «tSL3ttt«BfC*fUT#5 3 0 ° &,±t^o 

txts.^. C©ct5^itl^i!#14©fcfe, 5iACISS¥ 
£Lfcffl>Aa«3 5° -6 0° ©^ft^[S]t-^ttfc^ftft 
S3t*KJ:0##»«t«JI^I«©«SSL3tSi:t>ta3tt 
LT, ^tl(C^LTffl]^^3 0° 

T©ft«^iaif-85lltfc«ft«S3tt*T?»4. *g^^|5|S©^ 

ajt**«iA/t*AitL&^©-r, cnciottfjwio 

^<S^ttl.MtLTIi«A^3 5° -6 0° 

mu^mmtLx^. 40 0 - so 0 co36hts-£. 

[0011] MIB©P^ 3 0 ° ^T©f£^ftgJt«. EI 
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7l:St*»fe*l:J:-5. ~t~U£>%, m7 (a) Kfflft 
WO* - 5 0° <73$SH<^S5AftTS5tLfct#r<OCZOC 
HRALSKIj*tC<fcOS!!ifi$nfc^XAtIO^T^S%Sllll 
f-^l:^^T^7 7 ^, (b) fete, (U^^5° - 

jBa^wt*^*tiT^*. — m (b) -eta, stt 

<^£fg£L& ^FLOATING ZONES tci t)»jfiLfc^X 
AfCO^TS^ffi^ff ofco fl^4 0° -5 0° CO 

(c) fc, AMI rt* 5° - 2 0° (&<SfcarC3#Lfc£:* 

©^n^tux— (d) i^^n^n^To -cov^ 

y (c) , (d) Ttt, 9tWy-J (a) , (b) chffi 
SIT, ffi^^STtT^ttlLfcS^feK^S^TtT^tH 

^3 0° JBLbfc&St, (b) ©tfcffia* (a) £>ttJ8K: 

[0 0 12] (hd5T\ gift, [3 8 «fc 5 CO 

fc, ^HtCte, ££>^ BKb#lS (OSF ; Oxidation! 
nducedStackingFolt) ^feoT, tins te#SF84*I<i:l*l 

itffct^t/'fXtbTffffits. coy-fXtt, tit 
iz&^xmmtte&o sen!****, poi**** 

®Sf*n«!:LTtt, f!3. 4 3T*£C1£j&*^A>F 

[0 0 13] BI9tt, 7V zL — TsP — AlZ-O^TO^m 
7-J?$:7f;-?&mm-t:\ fltlttttAWft 0 K «ttttS«" 
* r ijgifi* t ££9ST*LT^*>. U— tfJtiStLT 
T;i/=f>U-if^^MffiL, ^n*^it54 8 8 nm 
«fi<7)B»ffl3t«Oft«S:«AT, P<Hjttti:S«Jfc« 
f^n^^X/M CD3l®tr&#tU A*fft0 



ll:»t5K»*r tP] (fcfc'L [P]ttPfflJt«») , 
Si*t [P]t, S#t^r [S] (fcfcb [SltiSfiTt^ 

, »»*t [s]i^n-?n«ito 

Ht;xTS"r*a!l**«»6tlfc. SSt^r [P]tt % Alt 
AS^li-TSi:, 0 1=7 6° TS/MISSm, £ 
tltf—fcZfV OBlZteZ. L&*bT, JO 

Sfft* 0 2<hTSi, 0 21114° jWfB05° - 

2 0° C0&SSICA-5 o 

[0 0 14] ^ulT, Htft*nl= 1 O^&fi'J*^ JB 

c^Tt*:^, -tn*naaa:A»ft0iTta;»-r*i:-rn 

Ji, n jsin0 ,= n 2 sin0 l ifitfc.±L'T2> 9 ZL (DmM^fr % 
01=76°, 02= 1 4° SrftAUTn 2***1) 
^K<0^y:3>^XA<Z)JBS¥n = 4. 0**?#&n*. 
^dT\ :nt:S^'^T r [P], t [P], r [S], t 

[S]fc:3^TSiftfc*#m-r*i, r.j TBStSH- 
»ttrt*»Snfc. r [P]it [P]0*««ttt, yja- 
X^-^0B (76°) (&ifi#Tl 

l:-»LT^*. f:^U r [S]it [S] 

*§7t-r^o z.n\z&o<koiEW\zttMm%<vfr&tktti 
**fc»-&^tt, pdc»ts*»©*a3t**»*-r-6 

COP*OSF^ffiTOSW3ttt, PJBK4*0**^ 
£ft£Sffl3K:7^;i/^KJ;0;&y 
hLTtt»Stt&#tti-r5o CintCckOCOP^OSF 
^6<7)tta?t*S3tb«t<Tar^ S/NJ*#|r]±U *f 

PMTCOiS (tftl^) £'>L#P*_T/< XtC^S 

[0 0 15] 

[*K0»J] BIB, d<0«K^*5WSttaE3tt=Jfe*-C*o 
T, H8 iH-OKIfiJSSaRI-OfflP^tSt. Hit 
^-r#XA*H8fcSE3£B2 0 0(7)^^^:^^ 3 aH ffl 
82 LfcH 8 (D&^yt^m 3 tBBH-B8fti«T*4 

xy\ l OSISS* i LT^-<7)fflJfl^4 0 ° -5 0° O 
ftflE*S:-ri«ft«a5tt* 3 7t»0, ^2 ©S3t*»4, 
fflift*« 5° -20° (BftKS&TteftAESJtt* 

s» me • »»5^-y;^2tt, iate^-y;i/2 i t cm 

Sx-^^3ieH5 3^J:t)KWl*iJWIIsItt5 5^LT 
ITU 0 8 traflllClHie^^^fc^TfcS*^ d 



[0016] ifiiA«g#* 3 7 tt, &&<BWfiUJK#»W 
tzK^fc^SU>X3 71 ( PMT3 7 3 i, **U> 
X3 7 2,PMT 3 7 4it)&§. ^XA 1 CQg|ffl£S 
^ibfc^O^fftCOffl]^ <9RHti4 0-5 0° OO^H^tC 

KWfcISL/>X3 8 1 , PMT 3 8 3 »3SU>7C 

3 8 2 ( PMT3 8 4<i:J;D^o ^^Illlteffl^ a RL 
^15-25° CDftfflftt;:!£^LT$)<S e 02lt. ^X 
/\Sl^Sgi2 0 0^3£3t^3 a£r(fc^fc«rit£ 

1 tt, Bi^lJSS3t(7)PMT 3 7 3, 3 7 4 (B« 

a«^*ira*-r*ja»isitt5 1 at, jD*sn«:*m« 

#*iflifiLTtii;*j"r2>7>:7 5 1 b, u(D7>ys 1 b 

fc«#»»fti««"r«»H'fl«lf«©l6Kj7>y5 1 c, e 
— ^*-;UHI3BS5 1 d, *LTA/D5e»[U& (A/ 
D) 5 1eW5&&. f*#»*«ffl@g&5 2tt, 
It§3t(DPMT3 8 3, 3 8 4 cD&tfHf jDffTSJD 

57>^52b, Z.<DT>X5 2 b©m**SWT0f5£ 
OHfflvmiltttLTiatt*i8*fc«^*»tit*T 

3H-«JB*0iS»7>:/5 2 c, tr-^*-;PFIiItt5 
Id, ^-LTA/D^^IhJSS (A/D) 5 2et^6ft 
-5. SMBOHffiVTHl, VTH2tt, mW:*imT$>~o 

$ HESS 5 i dfrj:o^-;i/H*n, mmizttm 

5 3<©ftiJfflfl-^^lSi;TA/D 5 1 e, 52 el^OT 

s^MBKaeastu r-^«f 5 3^utoasn 

So tf-i7*— ;i/K|UK5 1 d, 5 2 d ^ Hffi 
te, A/D5 1e, 5 2 e*>S<0«^fc<kD^n^n'J 

[0 0 18] 7*-*fll31«lt5 3te, ^^DyDtv 
U" (MPU) 5 3 a L*=EV 5 3 b, r-TXyK5 3 
c, 7 P U>?5 3d, <>^7x-753e?^efM 

$nr, ^ne>*v\*7, 5 3 f Sr^bTffis^g£«t$nx 

5 4 a tR« • ^RSTO^o^7^ 5 4 b, S^O^: 
tSfl^D^7A54c, ^fcHfit^^> Y^U^f^K 
5 4 d, ^;UffiBS'Jffliyn^5A 5 4 e^RttS 

n, ^stc, a*T^««54f, ^Rgx-^fsws 

4 g chT^fStf bttT^So MPU5 3aH ^ — :/;M& 
EWffl^D^^A 5 4 e ^HfT-rSd it', -f>^7x 



ffl¥9 - 3 0 4 2 8 9 

-X 5 3 e ^^bTHg • ^Kj:r— vOU 2 ^HflLT^ 
SESrHMfc-T*. fit, *<0«ij»«tt. i 
LT^^EU 5 3 b<©Hff3£(0««HK«*n-6. 
[0 0 19] Sft^m^P^^A 5 4 ate, A/D 5 1 
e, 5 2 eCO^-^^H^f^CD^-f 5 >^>^7x- 
X 5 3 e £^LTfx0&^, * ^ U 5 3 b fcjfeSteB^ 

n 2^ A 5 4 b te, Sacfttftttil^f- ^ e u 
l&ttl&BK&^T, A/D5 1e, 5 2e^b!!fcr- 

— ^fi«5 4 f KKtfcU A/D5 2e^e#f:r 

-3, a/d 5 i efrhnr^~-?wzn\zttisTm>£^ 

[0020] mm<D±^^nm^u^^i^ 5 4 c a 
ftr"^s«5 4 f ^saaux-c-ottizjcuT 

^SSr^-f-T*— $0 Sr^iDLTSW-r— ^«*5 4 f <Z> 

4 g<D^-#&mmi<T^<DimzjfcCTmm\z 

^^"T^— ^) Sr^SPbT^Ra^— ^««5 4 g<Z) 
□ ^7A54dH S^r-^S^5 4 f ^#MLT^ 

i54 gft#«bT«rEfcBI«^*<o^:#* tjSDT-t 
ya^7A54bH ^ffl*#BBlxTK»Wrs«: 

a 5 4 c t)»ffficoieH*atp^^>i7»frt'r*--KWitt 

[0 0 2 1 ] (t*R*t^R2<Otta«iat^^TH3fc 

100), j62E«:ia*&-r* uf^^i 0 1) o ^nic 

iTSMfe^n^i, M*Ri|fceO*a3ti:COP 

Ottawa, «ft*S3tt*3 7coaE*o*3tu>X3 7 

1 , 3 7 2 iZ&Q^rueti&ytztlT* Mt-SPMT 
3 7 3,3 7 4£g5t<*ft2>. -75, <£ft«g3te*3 8 
«3t U >X 3 8 1 , 3 8 2 tC tt, tt^gtt e co^SLTtco 



^^n^tlXmLXM^ri, SPMT 3 8 

3 , 3 8 AlZ^ytZn&o PMT 3 7 3, 3 7 4^^7t<I^ 

nfew«vTHitit«snTy-<Xd«»*sn, f*#» 

iftietCOPtd^fe^fflSnT, fn^na)«ffiffi 
fi«A/D5 1 el:±t)ry^;Hl:^»sn, -f>^ 
7x-X5 3et:ffiA$tl^)o PMT 3 8 3.3 

ttJ«^A/D 5 2 e^iO^y^^m^JSlftSft, -f 
>^7x-7 5 3 e Kffl^Sn*, 
[0 0 2 2] MPU5 3aH »tHyn^7A5 4 

>^7x"X5 3e^^J®LT (Xf7^1 0 2) , 

(777^10 3) . MPU 

5 3aH mmojzzznfezfnifv&s 4 c&mffV 

TftM«^^$«^LT Uf7^104) , * 
K:«fctfcWfi*^> h^D^7A 5 4 dSr^ftLT^SK 

o*s*r>>h^^«©«ffoj|[ffi«ia*b, A^££ 

*<B«»<&*aiffl3*LT Ufy^l 0 5) , :r ^ J* 

[0 0 2 3] H4H «S»K^*3 b £ l/TB 1 K*3frj- 
«3Jt* 3 8 co ^ -6 HB*«oa3t*co** U > 
X3 8 2, PMT3 8 4 ^Wtz: S <B3t "7 ^ 3 8 5$: 

i4° (*«ij»7 6°) ©^u^-^^-ftjciae 

U Hffi£«©$Sl/>X3 8 1, PMT3 8 3SfflR 

HH»-rsS!3tt3tllllOfllA*«» 1 4 ° CD«3fc# 3 3 0 ^t 
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